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imm 1 1 mntommTiz&zmi&mffift&mzm 

&M<Df£&&M&£*)&\<^*7j V/<?*rV ?A (Bifi 
dobacterium) m^M^ t b 

[MM 2 ] ^^^TtcfeeM^^1#^^DN 

a&i&^ss'^akjJo^t. ^edna^-t £m&;t# 

DNAT^fC^m^ftfcfc^^ h*y<^TV £A (Bifidobac 
[MM3] DNAtf^ J^T^DNA^6al^tt5DNAT*$> 

art^itts, MMi*fcte2^iE*fco^?£ 0 

(a) ^LM^14^^6®&S^^-Kf 5DNA 

(b) fcmm®wmmft&m.mmtomcmm-rz>f£&* 

^-T 6 §! £ g *r ^ — Ki~ 5 DNA 
D^^y-2ffcs: ir^miri-S, MM3CU 
[MM 5] gMMRMK^, 5-7^*B'>h 

ray ^yMM»fd^i«n5^fTfc5 n £ £ 

[MM 6 ] ^J^^W^^Sr^M^S^^m-r 

[MM 7 1 *a&*L#DNA^ 
t«riRr»i:-rs, M*fl2lc6l©*jfe 1 

[MM8] 3g3£-<**— ^ tr^ hv^^y ?a 

fc*:7^ V *>A • v^tfJ* ( Bifidobacterium lo 

ngum) & ^<D fc ^ h V^DNA^^^ & g (HUM £ g) 

[MMl 0] ^p^^J;^-U-^-i 

1-19 2*5j;tM 7 2 — 6 0 0 T*^£;H3DNA$M£,E 

£**m t ** s mm s \c&m<Djjm 0 
[mmii] K/^fy «>a • n 

y^fcs^tiwfttti, MM i — i owf 



[MMl 2] flfc£4fe#s* fcfy^ hv^^^y ?A - n 
>-#A 105-A/pBLES100-S-eCD(FERM BP-7274) "C & £ 
MMl-3£fctt:5-l lcovvf 

[MMl 3] MMl -4*;fctt7-l l^v^fji 
[MMl 4] MMl-3£fcte5~l l<DVvf;ft, 

^i^icis^o^^^er^^mir-ra. m&m 

[MM l 5 ] MM l - 1 2 <o\ ^-Ttifr l JglcfaHfc 

[MMl 6] MMi-3**:^5-i 2 

*^J^Tfc 6 MMl 5 \ZnSM<D 

[MMl 7] Elgas, MMi-3*Ac^5-l 2 

tttSrttlWttS, MMl BfcttttogX. 
[MMl 8] tr^ hv^^y ?A • p 

yMt^s^t^tta, MMi 5 - 1 7 (-15 

[MMl 9] Bt£4&as, ^7^Wr!)!7A.D 
A 105-A/pBLES100— S-eCD (FERM BP-7274) 

-e*>^r^^#^<hi-^, MMi 5-1 8 6ov>-fixa> 
[mm 2 o ] mm 1-12 <D\,*-rtifr i *cia* 

[MM2 l] MMi-3*fcli5-i icov>-f*x 

a>i w-samo^jcffiv^nsf^w hv^^y *a 

• ny^fA 105-A/pBLES100-S-eCD (FERM BP-727 
4) o 

[MM 2 2 ] be?ij## i ^ia«o^sBa^isr^r-r $ 

DNA, 

[mm 2 3] mm i-i 4\zmm(oj?m&m^z> 

[MM 2 4] MMl-3*fc«5— 1 2 0V^H 
[000 1] 
[0 0 0 2] 
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XfrX) (Int J Radiat Oncol Biol Phys. 1984 ; 10 : 69 

5-712) , Affl<D£*g*ftmMmm\c*o\,^x*>mM& 

X&^Z> (New York : Fischer— Verlag, Stuttgart ; 199 

4 : 219-232) 0 #>m&\c&\,*xftt>tiitm*m&n 
&a>ictfu mmxtetp&m&io^zoimiigxib*) , *fc 

S^MlK^afi^mR^. ifi^^ntV^ (Nat Me 
d. 1997 ; 3:515-520) 0 ?nXh])¥$J» 
(Clostridium) JH^£fcf* 4 h*s<? T ]) 9 A (Bif 
idobacterium) «|gfc£O&S»0*i^ffiSfc^ 

r £tfS£oib*UT^6 (Cancer Res. 1980 ; 40 : 2061-206 
8, 1955 ; 15 : 473-478) 0 

[0 0 0 3] ^P.Xf» 5?T (Clostridia) 

/l^Er*^ (Salmonella) ft ^<D|&£^o v *T&fc^lii 
L-CO*S*tt3flS«ft**tTV^* (Gene Ther. 1 
997 ; 4 : 791-796, 1996;3 : 173-178. FEMS Microbiol 

Rev. 1995 ; 17:357—364, Cancer Biother Radio. 199 
6; 11 : 145-153, Nat Biotechnol. 1999; 17 : 37-41) * 

ua>u ^ftb<D&£to&Am<Dftft\c&\,^xinm&* 
^x^&rMfc*mm&frtm^7Lt£\\ mm, 

h V is *? J* 7*5- V ( Clostridium butyricum ) CO 

fl&^&A^ifv^^ J ( Salmonella typh 

i. ) co^p^cofet. wijfemt vxmmtzt*^ 

#Wfcfo&Wi&£tlX\,^Z> (Eur J Cancer. 1967 ; 3 : 3 
7-41, J Clin Invest. 1992 ; 90 : 412-420, In f ect 
Immun. 1992 ; 60 : 536-541) 0 

[0004] \*yj Y'<9t- V ^aii^J:^ 

* Vs<is"7* (Lactobacillus) M^te, APf^f&Olfj 

wmx. mM&<vmm<Dm&\zfc<&fr*ix&v) , mk 

-c^** Mx-xm&$Lm\x. mmm^m-r^if^a^ 
±&mm&fem+&¥f&&&<>zki>tobtix^z>o t>> 

*»«#tt*Wtti Lt, (J Da 

iry Sci. 1991 ;74 : 1187-1195) , &?f^<D$pffl (Cane 
erRes. 1993;53:3914-3918) , $4 A'Xt&9ki>*t>lB± 
^CTt^Ci: (Lancet. 1994;344:1046-1049) fcif 

10 0 0 5] raK*$£W£IEJU£ 

*5v^, ^t*^^ hv^fy ^AjRBias*«^aasr^ 



t h zto btix^^fro tifr h xh 
[0006] u^u, ^i^>-r<, sawtfiftif 

&£tltc (Microbiology 1996;142 : 109-114, Biosci 
Biotechnol Biocem. 1997;61 : 1211 — 1212) „ La>L& 

mA\*it&&*&=—F+z&^s<*w&ftm& 

[0 0 0 7] 

TtmT&feifck IsXvjtfy 4 Vs<?Tl) 9^ (Bifidobact 
erium) AKlAi-SNMttlS. # ± _hffi*^ttlS 

xm^x. m&tommT\z&zmmMm®mm^ mm 

[0 0 0 8] 

[«UH*»*i-aA:ae>«>#a] *38W*fel4, (a) e 
(b) tf^>f Vs<?tV ^Ali^tfTfe^ i§ 

its&mftxnmm-rzzt, (c) tr^^K^^^y^ 

&t*^Ztm<o<&to&mizm<5%, vyj Y'***rVV 

fcirr^, *y4Ys<*T»VJ*m\zm^*W&b. & 
fc^y^F^fy^W^'V^JfJ* ( Bifidobacterium 
longum) TTC^^bTV^^fc^ h^DNA^^>- 
(Biochimie 1990 ; 72 ; 207-212) (JUT. HU* 

>s<?wtmi- 0 ) «r=-K*aae^©*»cH:b<5 

tdSTt^r k&&Ml,1t 0 *&m&bn, ±l2S^^r 

[0009] -r^^-b, ( i ) m^ffmmT 
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\Z7 4 hV^^T^y £A (Bifidobacterium) Ml^Mi~Z> 

DNA^^^^^r tztemt-tz, mte+mmijfe. 

(2) ^6t)^T^fc6JH^m^#^^I^DNA^^ 
W£&£*Wttf:/W K/^^^y r>A (Bifidobacteriu 

m ) micmi-z'&±w%mfc^ffim&&k ltiv\ t£ 
js^ia^T^DNA^m^-€-ar it 
(3) WMK £kT<Dvmfr(b>mitthZ>m 
hx&%^k*w&k^-z>, mm (i) ^fci* (2) k 

-t^dna (b) mM^^Bu^^^M^wi^^-r 

^^^-r^®&W^r=— K-T3DNA (4) tfiM^IS 

zw&t-fz, mm o) (cie^^. (5) mmm 
-2, 4-^hn^xrn\ ^^v-^ubf/K 

icfBi&cD;^ (6) ^cai^^Wmf^^M^S^ 

if, ^hni/^^- if, ^^^/^^lM fv^y 
if. /3-;/yi^u^—- tf^bilfcfftS^SST- 

££#m£i-3> mllE (3) tcia^co^-^ 

(7) m&^frDNA;^ ^^f-X-frZ- k*W& 

mib (2) \z.mm<D^m. (8) 
mt-tz. mm m mm<o^m. (9) 

^U^-^-*— ^7^ hv^^r y VJ» ' Vis 
jf A ( Bifidobacterium iongum ) S 5fcC> t ^ h i/^lDNA 

Mie (8) \zmmco^m. a o) zrn^—z 

S^IJO^n ; PtL^S# ^-1—192*5 J: T^472^600T^^ 
frSDNA^/B^Sr ^^mi:-r5HrriB (8) iC|E^ 
OZfrfe (11) m^^x fcT:7W K^^^P ?A . u 

^At^s^t^iin, mm (D ~ do) 

(^V>m^liCf3mcO^& (12) 
Wf!i • a^;#A 105-A/pBLES 100-S-eC 
D (PERM BP -7274) T^5ri$r^tf5> fiflB 
(1) ~ (3) (5) ~ (1 1) <D\,^-ftlfaHC 

mm<oj>m, u 3) utriB (1) - (4) (7) 
~ (1 1) (Dv^m^l^-l^^^^^^v^a^«^:^ 

(14) Utile (1) ~ (3) U; 

fc« (5) - (id (D^-rtifri t t zmm,<vn±®>&m 
mm& *tmmm m^gm* z>ft&&^-rz>^&n&& 



m^iira^, (15) mm d) - (12) <o^-m 

2>>i ^f5m^i^Tv^6^^^^ur^5^li. (1 

e) mm*K mm (1) ~ (3) *fc^ (5) - (1 

tniH (is) ic 

3B«^EISI. (1 7) ifrfB (1) - (3) £fc 

r± (5) ~ (12) <D^M-i\^mm<DU^Mokmm 
mwmmmitk&^^z^kz&mk-rz, mm (1 
5) \cmmv>\&m. (is) m^m^ tr^>f hv^x 

5) - (17) iciemo^ig, (i9) mtkmK w 

J Y'<fT V A • u A 105-A/pBLES 100-S- 
eCD (FERM BP— 7274) t^^dt^^tt^, mJfS 
(15) - (18) W^fvfrl (2 

o) mib (i) - (12) co^-ma* i \cmm<Djjm\c 

(2 i) mm (i) - o) (5) - (i i) o 
^M*iKmm<njjm^m\<^bthZ>\?7 j K^^y 

<)A • DV^fA 105-A/pBLES 100-S-eCD (FERM BP 

-7274) , (22) m$m^iKmm,<Di&mmi\&^T 

£DNA X (2 3) mm (1) ~ (14) {CfB^(D^^r 

4) mm (i) - o) (5) - (i 2) (D^-r 
rnxm, (25) mM^^^i-s^^w^ns^ic 
*5<tr/, (2 6) A^(-i£^t4T*fc5^:M^®Bfr 
sjt^^-ratv t wry ^AMicM-ra^ 

[0 0 10] 

^cOfg^^^Oi^^t^^ K^^^y ?^(Bifidob 
acterium)m^M-r^m^ (^T^ ^7>f WfU 

x^m-^tmm.^ *) h^m^tim< ^ofcfc^tc^ 
m^mmft&m) ^^(D^mx^m-r^k^^^m^ 
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[ooii] mm^m^^-r^mm^ m.mmi&& 
feu *mw\c&i?zftmmm&*-4i~rzvom*. mm 

[0 0 12] 

ICli^y^-7xPy (IFN) -a, /3, v. 
? UZ 7 T — ^nn^— flJ^B^- (GM-CSF) . ^y^- 
n-f^y (IL) -la, IL-10, JL-2, IL-3. IL- 
4 V IL-6, IL-7. IL-10. IL-12. IL-13. IL-15. I 
L— 18. M^^yES^r (TNF) —a, V >frh*c$'> (L 

t) — /s „ mn&^ & ~—s$mm+ (g-csf) . -e*n 

7T—V=iv~*-mWim^' (M-CSF) s ^S/vyT—V 

wmb&Ff- (mif) , &jmbjmh-? (lif) , Tnwa 

«te<b*fjaJ:@^B7 (CD80) *5£tfB7-2 (CD86) . * 

Tt>J:V\> #lx.fc£. IL-6^TNF- a . IFN— a . IFN— $ 
7c hi IFN- 7 t<omZt-&iz>it. TNF— a <*: IFN— y t<D 
anti -Fas £ IFN— y t (DM&&t> J &&i&'& 

^^f^V (Endostatin) % T Is (Angiosta 

tin) . ^!ly^H,2,3,4,5 (Kringles 1 , 2, 3, 4, 5) & 

[ooi3] A*ic«ttTfesaj«««w 

f^>f K^^^y (Bifidobacterium) JU-JU" 5 

Wfivmrnmn^ mmmmm^m-t 

l< «: i m<omm^x^\ 
[ooi4] *&mvm^bnz&mm!mtiimft* m 



h->V (5-FC) % ©tllUS%lfJiS5-7 7^D[)7^ 
(5-FU) . IcMi t LT i/ h >>yf 7 ? t-f ^ 

^5~7^yv?/-2, 4-^hn^yX7^K (5-az 
iridino— 2, 4— dinitrobenzamide) [ CB1954 ] „ JnJSE 

ZTs^/HtftL tr^ h o y ^ 

n f/P (ganciclovir) , ftMMMt* 1 -? 
WftW4fe, te*»5RiSm#fi^^^ * 4 As* 1 Si S 
ifls*?^ — (herpes simplex virus typel thymidine 
kinase) [HSV1-TK] ^m^^^B.^t>^:^mf htl 

Mid rwu^mm&ztiitmmmmmfftm 
[ooi5] *zmxm^t>Hz>\f7 << K^^^y 

tl%m\<^Xh&\,\ g;fcmzV£\f7 >( *A • 

T K yfe -Y ( Bifidobacterium adolescent! 
s) , tT7 ^ hV^^^y • crWfA (B. longum) , 

YWt y 1>A • If^W^A (B. bifidum) , tf 
^ y • ->^l— Kd V>?f A (B. pseudolon 
gum) , tf7-{ WfU!)A-t^7^7A (B. the 
rmophirura) , \?7 4 Y^ 1 T — < (B. br 
eve ) , tf^>f hv^^-^y i^A • ^fy7r ^T 1 ^ ^ (B. 
infantis ) Mb*. ^T^, ^^|i^/<C< 

t h^iCf ^ ttl/^ C i:^f,HT^^ ^7 Y K 

D^A^K^ytyfY^ (B. adolescenti 
s) s tf^^ Vs<#*r y • n>^fA (B. longum ) , 
tf^H- K^^T 1 y *A • tf^^^A (B. bifidum ) . kf 
^>T K^^T^y . -fy7ry7>f^ (B. infanti 
s) £/B^3r £riS£flfcL<. Wf!)!)A. 
n7^A (B. longum ) B. longum ^ <^P&-fr 

^y^A- vis>JfJ± (B. lomgum) ^ATCC-15707, tf7 
*f K/^7!)^A- ^7Y^ (B. bifidum ) *5ATCC- 

H863. tf^w hv^^^y ^a • Yy77yf>f ^ (b. 

infantis ) ^ATCC-15697Tfc^ 0 
[0 0 16] _bffilf7>f Wry^Ali^H, ± 
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5-FCSr5-FUlC<E*"e# 6^ h v/yf7 ^ t?£Mffi 
1*-£B. longumUd^rf bflZ>* ±$&m&m&*^'* 

[0 0 17] ±IBtnm»IS<4«:*r-rS«Ht*fctt<E«» 
*«rSffl' < 03ttVM*tt, WT^i; 3 LTJISBSllli»S' 
Hlfc&itmt. *^7- • ?u—^^Jf (Molecula 
r Cloning) a— /l^K ■ -*:/y • • 7tf?7 

HJ — (Cold Spring Harbor Laboratory) (1982) » 
^ Is^zl y^' — = * *n>'v^^2JlR (Molecular CI on in 
g, 2nd ed. ) =i— /V K • ^^IJ • /n— • 7^ 
7 h V — (Cold Spring Harbor Laboratory) (198 
9) , ^y^X-^y - xyf^^p^ (Methods in E 
nzymol. ) , 194 (1991) „ MiSffll - STOIC «£ 5 

afiHF-*ittfe^±tt (1994) *sticsa«$nfc*»«Jifleo 
[ooi8] *-ffg-^ ±mtnmm&&*m-rz>%iw 

A^J5fc$foodel 392 • oi/l^— 4fc^£&itSD ^ 

H 6 mRNA^ P> ^^fe Ufc cDNA^> ^ V MicDNA 7 -1* 7 y ^ 
£>5t^LfccDNA££|^£ LT, PCR& [PCRProtocols, A 
cademicPress (1990) ] ££§l/>TDNAtf>if i|ig£tT 0 r. £ 

LT, ^S^^ilfij^^fc^gaiCl^^n^mRNA^^^ 
A UfccDNAifcS VMScDNA^ :/9 D — U=<d ~— 
/^^y^-tf-Va ^^7— ^^^!) *Vif"> 

[0019] $fc, ±I2cODNAH^cOT S >> gB^Jit^ 



[0 0 2 0] SM«fl&tt*fctt<Elft»*fi§ttl*felP>tbT 
"rSDNASrJ&^-f-S^fcUTI*. K^tja«^*fcWt 

flfl»5*fi&tt $ V * 3 ^ 3d* 6 ^^cDNA 7^f^7 

KmsNW&tt&J&wc i«7^ y -«r*j*-rs« 

'Ki: fc i£@nps$|6$ijt 5: =3 — KT 6 DNA SrtiWT 3 
j^DNA^r^n — b LT^V^T^ ±f5bfcd; 9i-cDNA7 

>r y -^tc*i- ltw y y #<< > 3 ^ c 

[00 2 1] J:i3A#:Wlctt % his>?*T ^ §r 
K-f-^DNAii. rtift^v'h^yfr^t-^ 
^r^— Ki--5DNA$r^^'T>5 7 P 7^ ^ KpAdex 1 CSCD (S 
^^F3S9f ^ J"*^ RDB No. 1591) x 
C<^cJ3im*3^<Ov' h^/yfT 5^— Ki~-5DN 
A^tt6^7^5 KpMK116d^^H$tt^>t>0^ 
V^(7)^^^^v> (D. A. Mead et al. , Protein Engin 
eering 1 : 67-74 (1986) ) 0 ^hny^ tftt, 

<^T^ /&EFJte. Biochem Pharmacol ;44 : 2289-2295 
[00 2 2] *3RSM^ci3V^TW:, ±fiB^«[36Sa3«J«* 

*fzKT$;mmmmm\zm^xnbtizmm&ft& 

X-raDNA$rffl^^Ctd--C^^ 0 -r?£t>ib^ — ^icio 

cot ? /Ki^urM»ao3fte«F^flqaEi-«fca?). 
tttmtezMmmm&ttzwAxibvxi*, ttmmm 
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[0 0 2 31 * h V > K t£$kWTX'^ zrV¥4 

^Tt7 /V* C£ ic<fc 9 HajTr^ £ D N 

• >T ^ • ^^a7 /MtP^-, DNA CI 

oningl : Core Techniques, A Practical Approach, Sec 
ond Edition, Oxford University (1995) ^Idf2^£*l 

b< t^95%^_L^^?r^-raDNA?rfoJf £r £3* 

ztoR&itnm&mm&T $ y s^'Jt-^-c i sx±<d 

a^«5*-c# * Kitfci**? y 

^ K£ffiv>5 r t hx$ 5 0 9 >s*?W*tii&7# 

y *<rf*f~ Kfij\ Molecular Cloning, A LaboratoryManua 
1, Second Edition, Cold Spring Harbor Laboratory P 
ress (1989) „ Current Protocols in Molecular Biolo 
gy, John Wiley&Sons (1987 — 1997) , Nucleic Acids 
Research, 10, 6487 (1982) , Proc. Natl. Acad. Sc 
i. , USA, 79, 6409 (1982) . Gene, 34, 315 (198 
5) > Nucleic Acids Research, 13, 4431 (1985) . Pro 
c. Natl. Acad. Sci USA, 82, 488 (1985) ^KfB^O 

*k mcimi>*b&m<DT$/wtxtb 
[oo2 5] m~i^ ±m<DXo^^xnhtitc±mu 



5 4toK * fc ft ^m^^ Sr ^ — K-T £ DNA £ i ft fc: <fc 9 

ij— Lxmm'tz^k&xzZo mum 

GA£fc^G£^LT^Tt><U\, r*LP>tf>fBlRifB#?=* 
KV^IRte-lta K^MU iS^/jr^DNAT^^-Sr 

[0 0 2 6] ±fE|B3I.^*-i*, 

^ti^w-r 5 mm* ft tt.m&mm<o&m& mt&tcfr. 

itr^ m^>(«iPSe>^^VN^^ zfn*— % y — 
-^-^J:^— ^— **tK&##*Uf\ OTfiSS 

[0027] ^§g^c*5v^■r^t2^^^^J;u?^ — 5: 

B. 1 ongum ^ Xjtimzm ITV^ HUjffc ^ (B2^J#^ 
1) 0^(^Bi^5^c2^— *5iOf^— 

t tTiB^ft i \^m<omMmn<D^ti^mmm^ 
i~i92-e^$n5DNA^ N ^— t vxmzm 

^^-tt. B. longum |gcODNA^^$IJPl^-CHUjg^^ 

$:^-Kt5 DNA^ Sria^3& tr r K J: 5 ffiBi" £ <nfr 
n^r^-C^So HUit^^^gi^ti. B. longumHO 

SfefeftDNAfrffrMBEiifHind lll-CiBfli-rafcv^Sr*«s 

[0 0 2 8] iOA^WtC^ ^TOi9^^^|f 
bH5c B. longum Mg>jfefetfDNAa:»J|g^SKHind HIT? 
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6 0 &1t, P BR322 (fflB3&*t») *>Hind HI-CfHftU 
JRyyK&m l^«td»«i-S 0 #*DNA*M6U 
jfcatfefcflcDNASr^So W-^fi^DM^^TE. coli 
mH3 [Gene, 45, 37 (1986) ] 3r*3fe|£fEl ''JBIHBft 

^fel^l/^?;* * KDNA£r$h l i1U fiET^:^ KDNA 
^i£lCfi£V>E. coli YK2741tfc [Gene, 89, 133 (199 

o) ] i^Att, mmm<oi&wm&&n5o YK2741& 

7 9 $ — ) &B*&Xmvx^tt#>s iEi&^gttSrM 

JfflzftAi bT27 < C^T^#-f-^ r £ (CJ: «9^W^m^^r 
3p -fcl5"C#e>tt^YK2741^<0^^ 

K§:ifflU ^/t^^ KWAS:»fe^V>E. coli YK1 
340 [J. Mol. Biol. , 204, 581 (1988) ) IC^AU 

U Mu^r — ^«§feW»*^&^«V^5o YK1340#: 
HMf dTEimeift^B. longum0&^CDHUjt^£{fc 

B. longum ^a^<7)HUjii^T-CD^m^^^>a^P^— ^ 
-*5<tt^^ — — ^r##-r^^ > ^^^ K P BLHU15 

[0 0 2 9] i/^-r-zHa^J^m^^tp^ir^J: 

wzitzz t&x%z> 0 ->^/i-mmcx 

tf. ^-/uyyfj^M [J. Biol. Chem. , 264, 1761 
9 (1989) ] „ v^bCDJjfe [Proc. Natl. Acad. Sc 
i. , USA, 86, 8227 (1989) , Genes Develop. , 4,1288 
(1990) 3 , *fcr±^rPB^5-336963. W094/"23021*£lC 

[0 0 3 0] M$i^-#—n. J&K&&£tl1t}?7 4 K 



[0 0 3 1 ] *»U3-ei^5i ^dSt?#5^ n-^V^ 

(a) ±&mmism*&irz>®>m*tzn 

Mfsrtm, (b) y*s<<77-wj>>mm 
ftx'mte-tzmjj&h^ (c) wk/^t!)^ 

Illc^Ata^i^Xt, (d) *u-~>^<^* 

[0 0 3 2] * n— ^V^* * — £ UTtL ^(ftlc 
Ji, -?7*% KpBLESlOO^s^tf ^^^^^K(» 

(Escherichia coli) -<^^— pBR322 m 1 1 
^£*vrv^g|5#] t&. longum ^ & ^(OpTB6^7 * 

^ k o. ekb) rai^, *n-ca*nTv^saw^] <t 

(En terococcus Faecal is) fi^fc<£>l. lkbcQHindlll * Ec 

d5«a^ii*tb-rv^s 0 ttHfittt, ws^B 

h 7 l/^~7 =r. 7 — £ (spectinomycinadenyltransfe 
rase) S: ^ — Ki-5«££r^A/-CV 

[0 0 3 3] *fc> ^Jx^. B_- 1 o n g u m |§SBT595 
tte (XMI^^^X^X^^^£^f§:f£#^FERM 
P-14162) tCS^U, S2t«$ixS«(IIR»lRS»SMfc 
^-TS^J2. 9kb(D7<t KpBL595d^tf ^» 

^fc, ^^^^ ^ KpBL595 > AJiiM*^pBR3 
29(DAvaI • Hindlll^fK'^:, ^70=" ,y7J^ • 7 
V* (EnterococcuS faecal is) ^ jfepAM^ lCQHindlll * 
Aval^fit^^^^^^^^ KpBLEMlOO (H 3 ) #^#6 
tL^o ^4b\ ^^^^^ KpBLEMlOO^^a^:^^ 
XH6ft«K^X^XUI««W5£0fS:f6«#FERM P-l 

4102^ ur^te$ttrv^6o 

[0 0 3 4] ^ hU^h^^TJ^M^JH-r^^ 

^^<D^7^^ Kt^Jiii^7X> Kt^r^ 
^iirfc^^^^^ Kir, B^. 1 on gumiaW 
7^^ KpBL67^fc^pBL78t$r^UT^^^7^^ K 
-<^^ — ^: J ^V^x:^iV^ (^^F5-130876) 0 
7^^^ ^ KpBL67i^ x j3. 1 o n g u m ^M09101ff: (FER 
M P- 12167) titcnB. long u m ^M09102£fc (FERM 

p- 12168) m*xm£thzmf&mm%m® 
&&m-rz>m3. 7kbo^#^^^^^^ k-c*5« * 

/c. ~f7 7*> % KpBL78«. B^. long um ^M09103^ 
(FERM P-12169) iC^^U. m5Xm£tlZ>M\&&^ 

[0 0 3 5] *fc. 7CM0*^^^^^5 KpBR322<t. 
B_. 1 o n g umia^7°7^^ KpTB4, pTB6*/c 
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fc. ^^^^^ Klc. ^^^^n^^^?^ ^~ry i/.)^ 
(Staphilococcus oureus) &3lWpC194C9^:£&£ fete;? 

ft^tUil, B_. long uml(D h ]) ~f b 7 r 

63-123384) „ #*5. r*Lb<0>^ ^ Ktrfi^i'S^: 

1^6 ($&XW^^^9040. 9041. 9042. 9043, 9044. 90 
45. 9046, 9047. 9048) 0 #*S. Zf?*^ KpTB4£*:te 
pTBlOtt, B_. long um ^BK25ft; (^X^F^^^90 

49) \c^-r^-f7^^ KT*fe6o ^^^^ Kp 

TB6IS. B_. 1 o n g u m1 §BK5l£fc (mX#FH^905 

o) id^^-ra^^^^ K"efo^)o 

[00 3 6] :«&03te4fc5SB3^<* ?—<Dft £ 
-hUTfi, _hi£<£>^<^ — pBLESlOOlr. _hifiCDHUiS^ 

5~FC^r5-FUtc^-e#^i/ hi/yf7^t- if 
(£TF\ CDirPfci") K^SSME^ (EAT, CDat^S 

fe<D—mWk&&T\Z7F-t 0 T0PO vector 
fi) lc^a*3fe^CD3ft^Sr»AUfc«a«I^.DNASrffi 
l/^T. E. c o 1 i JM109<H%g3S&U #e>tb^^W^ 
#MM»&^;*S KDNA^W-T^c Bitt^i-*:/^* 
5 KpTOPO- eCD £ $!|(%ggpff NspVfe <t Uttpal Xmit L , 
1. 3kbtf>CD£r=3- Kl-aDNA0r#&»§W--5. PttHlCl. 
HiJiB<50 J: 9(CbT#e>^fcB^. long um ife^HU 

— ZU^-tZ^?*^ KpBLHU15*> N s p y^dXX fHp a 

fci. 3kb*5£t*6. 7kb<DDNmK&mm&m\<^xm%£L 

m^x.^BNA$rll#L. ^a&;t#DNA£/8^TE_. coli 

kdna^ h i n dni-etEHbiT. ^^rfr^a—^y/i, 

^S3. 6kb<?DDNA»f^Sr^8l • mm°tZ>o ^fcttj^OE 
scherichia — Bifidobacterium *?)-^^ b/W<^^— 

3pBLESioot>HindiimEKb u JBt y >^ffc:tog1-£o 

±ie3. 6kb <DWm}i t pBLES 100 <DHi ndl 1 1 ffHfc%J £ % ft 

mcx *) mis \^xm»*.mm&ftm ^mmm^mm^ 
ffiv^TE. con mo9^mm\c^^mmm^r^ a mm 

l£CD£r* — Kf ^Mfc^Sr^rf 5 Escherichia - Bif idob 
acteriumC7>->^ h/W<^ pBLESlOO — S—eCD£r#<5 



-f*tt>*I^S jyfcfttl-te> #Jx.tf. 

^ hn#l — i -ya >m O-f hr^yn^- (Cytotech 
nology) , 32_133 (1990) ] . V >-M$ V (¥f 
§3^2-227075) , JJatf^ct^Vg^ifc [Proc. Natl. A 
cad. Sci. , USA, 84, 7413 (1987) ] . D^y^M 
^>-£r,E^£;fr& [Proc. Natl. Acad. Sci. USA, 69, 
2110 (1972) ] , ^nh^Xhfe (4SPjBg63-248394 
2) , 3;fcttGene, 17, 107 (1982) ^Molecular&Gener 
al Genetics, 168, 111 (1979) tdfB^^&^&^lf 

a ^te. ^110. OkV/cm, ^J200Q V J*J25/x F^: ^ ^ 
<Dhk. 1~4. 5msm^^itTtT^O^$f^bV\ 

[00 3 8] mx-r^mm^m^ » ^ u< «^^-< 

&t>"&l*W\Zfflt>t£\,^K KpBLES100ii:B. J_ 

o n g um ^l05— A^^fct±108 — A#E (Biosci. Biot 
ech. Biochem. 1997, 61 (7) , 1211-1212) t^Ai" 
£<E>riS£r£ LV\> 06tC^bfc±^OHUit^^<Z)^^lC 

Tk&m&i&AstcyyX* KpBLES100-S- e CD^# 
Al-J&Wfc&ZlttcB. 1 o n g u m ^l05-Ai%T$>5 
B.- long um lOS-A^pBLESlOO-S-eCD^X^^^ 
I^^X^X^^^iC^fe^ttT^a (FERM BP 
-7274) o 

[0 0 3 9] _kf23£3i-<^*— ^Atfct7^f hV<^ 
long u m^BK25^^ fcteBK5l£fcte, TIH^ 

^^Wi-^Briggs^-e^-rs^^ * 



Briggsigife 

hiS^—^nm®) (* 1) 4 0 0ml 

2%^/V=i^-^ 20g 

RT^^vy^ 0 . 5 g 

g#^n3r* 6 g 

^ b ^ 1 5 g 

>m^yr b v 2 g 

Tw e e n 8 0 1 g 

h y !^A37KfP7K lOg 

!)>^27K^^y^A 4g 

fifttHJ^ 5g 

^©7K 6 0 0ml 
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pH 6. 8 

eo'tT-if^&m^ looker- 5 ^F^^ufc^, 
&2tisubfct>cD 0 

10 0 4 0] _B . long um 0SBTO595#:te, TIBIC 



TGAMt£i& 

h^hv^^-^tttU^ 4 0 0ml 

*<zf h ^ lOg 

^©oidrX 5 g 

Wtm^^^M 1. 2g 

3 g 
5 g 

iM:^y<>A 3 g 

. Tw e e n 8 0 1 g 

L-^7^y-HCl • H 2 0 0. 3g 

X-<zf hy 3 g 

^nrt-^^bv lOg 

bjk^^ 13. 5 g 

£)^3r;* 2. 2g 



[0 0 4 1] Mx-tZ. B^. long um ||105-A^^fc 
m08- Afcfcte. ±m<DMf$.*^-tZ>B rigg siti&O^/l- 
^— *£2%^ h—^iC&x.. £blC0. 2g/LL-v^ 

^ifir*^-r6^^$f* _B. 1 o n g u m jgM091 

Ol£fc, 1^09102^. MO9103*fcte. lGAM^ 3 Vi&Wtife 

[0042] ±m^4 vj»m\zm~tz>'&± 

[0043] _bta^K<B*$*Lfctr7-< hv^f!) *a 
-r aw. b < Ymmmm<D^m^wmmt b 

Rp»^39*»l2:#*bv\ #lPS4fctTil mil 



rf, SfcJtt&L ^«3!k p^A^J, nftSffi* 4*5!k SAIRJR 
t3W*bv\, 

[0 0 4 4] ±iej£W«lfc&£nfcfc*:7^ v& 
^ttKSr?To*:3L pbs (y;/g&g®£ 

£*:tmi£E^y ^^/n»*ifs«4>»-ett 
[0045] *&m<ommt b-m. _hiB?#ME*£ft 

fctt*fcRt> b< lj:^^$r^^*t^ttt>J: 

[0 0 4 6] mu»ttm+&m#sm*>m&\zn > m 

=»— /us; ^-y-^. *S**if«>tta ; P 

^g^e^v-^A. ^/V^^ifcom^j ; ^y tf=— /V 

[0 0 4 7] ^«PS^lca^-5«»Jo5^ai*»J^ 

ri, fc hwpE33J:^iittBiSripjaS:*-f, d*o*^ 
bT^tfe^^rT^iix^ii-r s n t ot§ 
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KKH. /fc&#U *SWW!K #®?£tt#J, nr»g 

[00 4 8] *36WOE|f|(©18!4.S*5«J:tJ«^«att«f 

[0049] *igwjc^d^Ein«:, msmmm&tt 

*it& was, fff*. fla&as, m^m. mm. m& 
mmm. m^m. mm&s mmmm* wm&wm* mm. 
mmm. m±mj&s m%mm, **** m 

**mm, mm&mmm. sPF±&*fc£ 

[0 0 5 0] ^i^glli, ^gl^irfffiltt) 

^li, tElfe»*S:=x— K-raitfifT-Sr^AUfct'^-f K 
LT*>J:V\ $/c, 20%9#W*-X (Lacturose) £: 

A- 0 ifcfc 0 JKl24-'48g/bodya*dS»* b < . i£44£ 
[0 0 5 1] *3SW<z>EKIW:^Mffi*^Wt3lfl 

(omftzsmmnmmfiikmttttxm^z 
#*bv\ oinmmmm&kLxn* m*L\z. t>v*>v 

am* mmtmtotft&. brm (&&wbjsmmmm 



. y ^n^d^T— ifPfi^J. fcf*S>\ £i 

^*«ncwt, r^*/Wfc#J£b-c, #jx.tf. t/fhni; 

K, ^ n 7 A^^^om/Hfc#J ; Wx.tf, fiA* 
^JrT^ftZTZty *Jzs1kTA'*AWM ; tfiJx. 

^tf^tLSo UTIi, 6 

zi'^h^y >\ 6-W7^y, i-** s*s>ttz 

[0 0 5 2] ttMfltttft£MMr& bTi^:, ^Jx.f^ ^-T 
f THP-rK!/7^i/y, 4* ~xt°K^7 

/v^s/y, nitvt-tf^v^ircor^ h^-y-^r^ y v^^t 

/t^^^v, ^^-^v^^^, ^^/^h^v^, -r*: 
r^^7^— rt^Fy, -y/7>f7y> t^> 

7^fy/i^b*y^?7/^n^ mh^Kv-K, =r 

K^<^o^e 0 2KK^^u h^-yy^ ^ 

t^^/y, ^^i/K^^py, /wK-ypy, 
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[0053] ^w^sa^s^^nfctr^-r H'< 

[0 0 54] 

H«*Jl H*»j»lCi3lt5B. longum <P&«fcig3«CPflfe 
B 

(1) ti«lWi£-5m longum^ g<D^3Bf 
B. longuralOS— A^/cttlB. longum lOS— A [Biosci. Biot 
ech. Biochem. , 61, 1211 (1997) ] &^~fZ>&& 

mm&*m*. longu^ ^re, OTw^cLtisit 

fc e &*5, B. Iongum l05-Ate, FERM BP~7274£r#]liR 

lC*£^bfc<D*>, 75Mg/ml*^^y^^>'£^;c 
fc^^<a^r&^Briggs broth (&^Briggs brothlC;^ 
Sri. 5%\C?j:Z>£ o\zMz_fch<n) i^^L, ^7^^ 

UTSi^i-^r t&XZZ> 0 B. lpngumlOS-A^fctiB. 
Iongum l08-Ate, ^ax^^&^BriggsJglte [Ai& [0. 5g 
/l «T^t£~C/u-£A>, 6. Og/1 Bacto Yeast extract 

(Difco|£$D , 15.0g/l tfV^yh^, 2.0%/17/V 
2 % zs&T h V 10.0g/l »BH- h y *-A3tM*J 

4. ogXi y i/m*m* v v a, 5. o g /i »fc;:t- 

hy 1.0g/l tween80, 400ml/l h^hv 5 ^- 

— ^ 400ml (^tK 400ml ^JPx., 60 

1C*TMNMffl#iML 100^^5#P^{£*SU ^ 
fe/v (?P3feilfc2SSI*^*fcSS) ^^iUO^Uc 

TK^fc-t- h y * AT*pH6. 8i£fSSU *-h? U-Z/m 
mL-tzhV) % B?& [20% 7^ ^7k»tt*r^-h 
^^L/ct><3D3 x Cf£ [20.0g/l L-->*^f 

>\ 34o g /i r a- tr h y *2*«rigj@tfML 

*1*>C0 £, Af& 100:Bf& 10 : Cf& l<£>Jt^-e^ 

>L>&m\zxmft&tmzitx±mzm^tz&, pbs (y 
>mmmt±m&m&, sg/i mt-rvvvj*. o. 2g 

/\ mi* y 1. 44g/l 'J y»*5S?=t HI 

-k, o. 24gXi y v^zitK^^ y ph7. 4) $r*a 



t)5£U Ufc. 2«g(OiS^«l«. -hit* 

fi*fcWcl/50fi<OPBSS:3&Px.Tf»iB-r S r t lz X 9 . 
B. longum^ ^PeSSl lfc 0 

[00 5 5] (2) *M®)4^C7)B. longunK D^-^ 
B. j^ngum^S-^-ffiO^^itl^lCfi, 6— 85§^<£>JtC57BL 
(0^ SLCtfc^b^A) {CB16-F10 melano 
ma^J^^fcl^Luwis lung cancer^ Vtc2Wm 
<nmM~*y^, *5i:T^6^COiiSpraque-Dawley^ y Y 

(B* SLCttd»&WIA) 1-7, 12-dimethylbenz [a] a 
nthracene (DMBA) VXtf?J&£thtLU&=7 y V * 

fflV^c. ^^^mnm^m^^fc, B16-F10 melanoma^ 
JSS^rLuwis lung cancer^BJ5S^> ^tl^ftl O %*r%& 
l^ilft$:^Wi"'5Dulbecco5fi:^Eagle^jfe [Virology, 
8, 396 (1959) . Virology, 12, 185 (1960) ) t?, 37 
TC, 5%C0 2 cd^#T. -e««^TW«4U^:. ^L/c 
Ztbbl&fflS&ti:. ^rtL-^tt5xl0 5 ®^rC57BL/6^^^(D 

IrtSflH^^^ttTB. longum &^f*ifelCfftU7c 0 
{k^BfSfL*9y hi*. eil^O^Spraque-Dawley^^ 
bid^^ift^^UfcDABA (lOmg/ml) lml Sr^V^S: 
ffl^^T^F^tC^b, — 51^^ 9— ^^fiODMBA^:!^ 

(DB. longum <D^^, ±15 (1) "C^UfcB. 
lpngum^^^. ^V^Xfcl OBffi&mm&O. 5ml 
_B. longum 5~6X10 6 ^BSS5>) , =7 y hxm/50&ffi 
fgm&O. 5ml (2X10 8 ^^) . miMlU*>ll§k 

[0 0 5 6] (3) B. longum (Oia^|ftitt^OS^tfl^a 

i, 24, 48, 72, 96, i 6 8 mmmzm$&) 

it^jE^a^F^t^*5tt^B. longumO^*3 J: XimMZ 

A?^fufco ±BjE*iu»i urtt*, nm 

43J:tWy»«r«v\ ^i>^m»»JSIt UTtt^^JBIBfc 

fcPBs &mmm, <o 1 of^mss^p k. x * y x u r m 
m-rz>z.kic£*)WLnvti 0 ^-m^i-^^aB. longum 

^ft&m^^^Ufct>CO (100^ lfc/ct)0. OlgCDjfci 

m&&m-rz>£oi£ft%iLtii><D) ^100^ 1-^02^ 
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V^Tt, 20mg/ 1 L— v'^v'W 340mg/ 1 T^^A" 
t*>-^ b y ^A$r^-reBriggs^5c^±& (Briggsig 
ifcMl. 5% *55«rAp*.fc#«0 £-hi2~>ir-w|£&^ 

Tt-X. 37t\ 3BTOg#U ^WLT^fcB. longum CD 
^P^-^^yhf6^<f:t*B. longum<D#m^^ 
;fi£ft?#fLfc 0 -^CO*^ B. longum 1 05 -A* fete 108 
-A£<£#&:-^Ltf:Lewis lung cancerHflJ&^Sflift^ 
V*hh, Ifia^l g&fc9> 6 0, 0 0 OffSOB. 1 
ongum <P =t p ^—tmm £ ttfc 0 UjE^^-C 

*>*j«u stm. mm, ^m^x^mx^9emmm^ 

ftotc (mi) o B. Ionguml05-A*fciil08-A^r^b 
/CB16-F10 melanomajto^^r^Sbfc^a^^^iC*3V> 
Xt>, ±mtmMt£&%:fcnbtltz 0 B. longum 105- 

gfcfctK 1 0, 0 0 01&CDB. longuroCO zt p - — 

mzHtztK lE^mux^^m, Mm, mm, mb-ok 
b. longum ^, mmm^mm^Mm * *i 

10 0 5 7] (4)7^^n— (lacturose ; 4— 0— 0 - 
D— galactopyranosy 1 — D— fructofuranose) &-^f£<fc 
6B. longuro^Bt^^P^-CCDitm 
7^*—* (lacturose; Bfmi^l) 

^ttlacturose^^i-^) r. t flSXt kfr&b 
i%X\^2> [Biochem. Biophys. Acta, 110, 635 (196 
5) , Pediatrics, 32, 1033 (1963) , Gastroenterolog 
y, 47, 26 (1964) , Die Nahrung, 11, 39 (1967) ] 0 
— B. longum te, lacturose£r^MI t LX/8V^X£ 
WSTffcXfcSo -t^X. B. longum lOS-ASrffi^ bfcLew 
is lung cancerM&fe$5-^#X 6-^8 B. long 

um&L$-&. mB8amct>tzv^ 20% ^^u-* (1 

acturose) 1 m 1 mfeft&L* U 90 01^^^ 

*«tt^$^r#«j|«rtlC#«E-f-SB. longum (£>g&£ 
AWrUfc*£^ ^^yu— ^ (lacturose) 

hn-/M-Jfc-<. ?^yn- * (lacturose) jfc 
#fe«^^^^<OM3®j|aiKlrttC^Pfc-r5B. longum (Z)^ 
^f*200{g|;:/£oXWco )^_htf>*£Jit:J; 9 . 7^!Xn- 
* (lacturose) Sftft&jRfeftaB. longum 

[0 0 5 8] mm&te mmmi&\£tev z>y?^x kdna 

(1) /7^^ KDNA^^ri-^Mmx.B. longumtf>ffr& 
(1) Kfl2ttLfc:frafefc:«fctk iHW»Tt 
B. longum 105-A^H Ufc^. 4 < CtcMV\fc 0 



/Co ±3Btfef^Sr3lH|j»?)3fii-r B. longum® ft: 

Sr+^i-^ufc. mm<Dm&<DW:. tmzfrvmz. 

It (2X10 8 ~2X10 9 ^n~— 7#/&l|i#; (CFU) /50/x 
1) o ^^^i^tC^V^c^^^^ KDNAXfeSpBLESlOO 
CBiosci. Biotech. Biochem. , 61, 1211 (1977) ] 

te. Biosci. Biotech. Biochem. , 61, 1211 (1997) iC 

fefrX^&^^^T^f££*xXV^FERM BP-7274^ 
btttfeliiJ:*:^** K*r*hWU ttDNA«rftOK»#H 
i ndlll (fflgjg*t§!i) Xm<tVtc'&, 7x/-;^ 
- / — /l/fl* LDNA^Tk^M^ft? U T4DNA V 

HiotiMt^rt^tS, B. longum (D^g^ 
^^V^fcpBLESlOO^. J^TcOi 5 ^ Lt»Uc 0 _h 
IBOJ; 0 Id UT^#U/cpBLES100^ffiV^TEscheHchia 

coli (E. coli) JM109<D^K(E»ft:«r5?#b, 
te»#Sr75M /ml -r>f i/y^Tt^t U 

KpBLESlOO^^Wb, *ffc*'>^A*«43E«H«ii> 

* B. 1 ongum O^g^^^ <^)pBLES 100^^#fc o Ji 

mxm$lL<tc50 u 1 B. longum lOS-m^^^t 
4/i 1 pBLESlOO (In gDNA/4Atl) $r0. 2cmtgOmix 
^ hn^U— V 3 yi<0^ra^y h (Bio~Radth$^) t£ 
AtbTfi^U 5^. tKJi^V^Co ^^^x-<^h^G 
ene Pulser (Bio-Rad^tSi) Mt, 2. 0KV x 2 

5/aF capacitor, 200 Q parallel resistance^^f^X 

y</U^^HrtcWi. i"J^< lm 1 Briggs^^r^f ^ 

75Mg/ml ^-^^^y^-T i/V^^r-T^Briggs 
^^ife^U— hiC^UfCo ^^U-h^. Gas Pack 
AnaerobicSys terns (BBL*L$D $r^V^Xj!t^^^#T. 

^^y/U Hlfe^l (1) IdiBttcD^i&fclXJ** 
QIAGEN Plasmid MiniKit (^TV^ttM) Wft 

&mML>tznmmzy ^-a^^x37 < cx4o^w^ 
u-rz&fu*, h\zmtt<D®Lmm\cm^xm^z> 

&mmL>1to ±IBX#^tt^m^^L^^B. longum 105 
-A/pBLES100£lfa£i Ufc 0 
[0 0 59] (2) ^m^^co^a^xB. longum& <P£ 
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5- 

mmW)V0&:-$m<DB. longum 105-A/pBLES100?g$cCDfft 
JRtt, &^Briggs*gi&^75/z g/ml^^^/Wv- 
y^X.TfHt5»tt, mMWl (1) ^r^tCfiS 

9yhSr^T, StttMl (2) tiatBWTofco 
(3) *&&*.B. longum tt0JB3iroiCtett*^M* 

B. longum 105-A/pBLES100*£*££i£^ t/dSjSv 
t^#jE^jaiSferttJ:*3*t^B. longum 105-A/pBLES100<Z> 

5Ml5«r*Wfbfc. fcfct, IUitttttt&iB^*ttJ&lc 
tt. 75Mg/ml x+zp^s-vt WtrJpjtfc. ^r<£>*£ 
^ B16— F10 raelanoma^JJSioiT/Luwis lung cancer^ffl 
J»Sr«iLfca*^l^^fct>. 2m&x.B. longum 105 

longum CDJNBJ5ai^^Jt$S5UX, B. longum 105-A/pBLES 
100&&*Vtc&ft^VX<DM&mmz&*i*tZ>B. long 
urn 105-"A/pBLES100©jftHfl&Scri«^bTV^^ofc 
(09) o ifc*BWfL*9y McfcvvcfclfWfc© 

ICjol^T, B. longum 105— Att* ^^^5 KpBLES100£r 

ongum , 3o«fct*B. longum 105— A/pBLES100£r&-5- U 

/-^-f V^200mg/kgSrBaert«:# U 40 1 fCtfE"? 
Sr«tt%$«X« B. longum o#Mi^ft#^£ft?#rU 
fco ^^^/-^-f WO^t>9^, ^0PBS£J!t^l*3 
S-^Ufc=^hn-/VptJtttU"C, M^tB. longu 

^\cx.^o, mmmm^m-r^. longum «>m^i% 

^Tt-iSTbrv^fd 0 B. longum 105- A/pBLES100£r 
Tt>* M^flf^C^^^SB. longum 105-A/pBLES100 

9) . &±.(DmM&*h* m&mMkftftmmcx^?^; 
[0 0 6 0] ms#|3 vh^yfr^t-f (cd) £ 

i^mi-6iSa&*LB. longum &^TT 

(1) B. longum ^J&ftT*if5^1-63&^<^# 
B. longum iWflSrt^iWSmi-aafte^fc bT&btvr^ 
«HU3ft^ [HUK&R: t * h^DNA^^&Jfs Bio 
chimie, 72, 207 (1990) ) £ x MT<Dftm\C£ *) 
Ufco B. longum ATCC15707^?rBriggsl§J^$r^ V ^T „ 

mmmi (i) ice«©#»cttv*je*u 

«V\ Sfe6fcDNA$r#lffi -»»Lfc 0 tt&feflciJMA 1/zg 



-/U?tKia*)»«lLfe. *fc> PBR322 (SBat*b&>€> 

bit,) ^Hindiiir^^u, m^wttom®.. mm^ffi 

MVtZo #*100ngC9DNA£r. T4 DNA!) 2f — if (S©i£ 
NA^JB^TE. coli mH3 [Gene, 45, 37 (1986) ) 

tzm2wm<DMwmmt*fab. ^mizm^^xs. kdn 

ASrifcffiU E. coli YK2741** [Gene, 89, 133 (199 
0) ) <D&'gmmz&Vtz 0 YK2741«cJiHUate-^*3j;OT 

hf Wyf^^>3> h -7tZ5— ) 

oT. teifi^fc£W^iBfc^K4BSWm* B. longum & 

flfeLfc. ^(C, _h|ET-#?>HfcYK2741^cO^«^m^^ 
K£}&mU E.. coli YK1340 Q. Mol. Biol. , 204, 

581 (1988) } (D^mmmmvrco &*btiitj&Km& 

--V^*2jR<0^tfe^V^ofc. YK1340#:^ HUat 
ZMWfc&ft&n. longum ^^OHUit^^r^Wrat* 

©#A«:tatt*«. 7yfcV!iyiM^u from 

K^lo^ P BLHU15i:^U. -t<0«5g^ itmSTS: 
##TU ^^7^^ K^B. longum **OHUjft^S:« 

K-C*>«rfc**»bfc (Si O) o 
[0 0 6 1] (2) > h ^>v"T 5 i—if (CD) i!5^ 

^^^^ Y<nvm 

I^mt«^7^5 KpAdexlCSCD (S>fb^PF3teff 
v?— V/^V^ RDB No. 1591) ^Ulttt, K^J# 

^-2 -es $ *t 5 ^ea^j sr w-r 2> DNA*$ i U«^J#-^3-C 

^$*LStfeSfi^JSr*-rSDNA«:^ , 7>f^— fey 
TfflV^. PCRtdioT^bfc. PCR^MDNA 125ng 
X 1 . 0. 5/m mol/K P f uDNA/tf 

U ^ 9— t? (^ h^^^—vHJ^) 2. 5units, P f u D 
NA3jfy^7— tffflX10««« (^h^^-^— V^±$!|) 4 
M 1 , deoxy NTP^- 200^ molXl^tf^:i^^40// l^r 

fflv\ 94^:^15^^ 55t:-ci^ 72 < C-ci^^xm$r30lHl 
j*95gufc<z>*,, 72 t c-ei5^m-r^^-etTo^: 0 s 

JSfflc©— SfcSrTtfu— ^y/vm^SbLT. ^Jl. 3kb<D 

y— • 3i>^ /^itmi^xmmvft^ topo v ec 

tor (7^-=i^thjK) tC. JblB^ry hSrffit>T^»b 
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fco m&vxnbtitc.m®:z-wPi&m\<^T, e. coii jmi 

09«rJ&mEifeU ^^Hfc^ffiiBiftflc^fe^^^^ KDN 
A«tr, KpTOPO-eCD^^ 

/i-m^ib-rsc: &irj:9iMBL&. pTOPO-eCDte, ftj 

PSggKi N s p V (^JBagtfcS) . fe Mp a l (^fgaf 
tfc&l) ^bLfc«, T#n-*^/V®£C8cSbU Gene 
clean kit ( 7 n ^*fc«) «rflHJ(^BM«fc«oT/fl 
V\ Jftl. 3kb<DCD$r^— K*T6DNA^f>t^mS5[UfCo 1^ 
#^HJg^j3 (1) -embtltizfyx $ KpBLHU15^N s 
pV&Jlt fflp a It«U 6. 7k • b©DNAWf>TS:»» 
UfCo ±IB-C#?>nfcl. 3kb*5<fcW. 7kbCDDNAWt£r 

^m^X.^DNA?rffl^rE. coli Mio9&i%mz.ft\,^n 

#Ct£, ^^^^^ KDNA& H i n dIH-CffrfbIT, TiJ 

Sr^-Ki-SSft^Sr^i-S. 3. 6kb<£)DN A^rJfSr 
#8IU Gene clean kitSrffi l^Tftja Lfc 0 ifcfc, ftftfc 
Ufc Escherichia-Bif idobacterium <£> h/W<^^~ 

pBLES100t> H i n dlimEHbU l/M1£®> 
m$:L>fc 0 _L|B 3 . 6 kbCDDNAffhfif t p BLES100(D H i n 

DNA^IU iMt^DNA^V^TE. coli JM 

ea^-rs^^s h'tmmistix^zz. t^mmv 

— ? — (OT^CDl:^- Ki^ditfiT-^W^d. Eshe 
richia - Bifidobacterium Ov^ h/V-^^ ^ — £rpBLES100 
-S-eCD (Hill) i:^Ufc 0 ±15^$^ LfcpB 

LESlOO-S-eCD^r^^-T^E. Coli JM109^b^ s B. 1 
ongva^ m&»m^9^^ K^flfiEtt, (1) Id 

fro fc 0 B&iE-CWSE £ tbfcpBLES100-S - eCD^rffi I 

mmm d) i-iam^&i^v b. longum ios-ast 

»W»t, #6frfc^W*lte&tfc£B. longum 105-A/ 
pBLES100-S-eCDi:^ Ufc 0 B. longum 105-A/pBLE 
SlOO-S-eCDf^. h^H^<5V^T, ^Fj& 1 2 

mmvm. s*i^io < iTsi#3t 

(iti#3 0 5- 8 5 6 6) (^MfFERM B 
P- 7 2 7 4 £ LT^f££*lTV^ 0 
[0 0 6 2] H%til4 CD^^mi-^mm^B. longu 



(1) fe®l&4^<DB. longum 105-A/pBLES100-S-eC 

&^l&4^CD&^lCjBt^B. longum 105-A/pBLES100 
-S-eCD^I*. ni&mZ (2) ^ISife<D^(r^oT 

|CB16-F10melanomaJiW!aSr^JBIf5(-^fiS Lfcfig^ * 

(2) 5— f luorocytosine (5— FC) #*£>5— f luorouracil 

(5-fu) ^<Dmm®Mn$f&mm& 

HJ&0U4 (1) X, B. longum 105-A/pBLES100-S-eC 
D^4lfcMv^7 6~8^l:, 5-FC 500mg/kg 
&J^Igf*3~^ 0 U #^rX 20%lacturose^M 1 ml 
£rB. longum 105-A/pBLES100-S-eCD&4-<7)^ 0 frb 

1t:6**?fTofc. *fc, =3^ hn— /McfciB. longum 10 
5-A/ / 'pBLES100-S-eCD$r^j^UTV^^V^^a^^^$^ 
JflO\ ±fB^im^5-FC^H|g^-Lfco B, longum 10 
5-A/pBLESKK)-S-eCI)i8:^<b8B 0 M^S*^?* 
Sr«tt5E$^ ^cffii^M^m^^^5-FU^^iiJ^L 
fc 0 5-FU^^CO$J^te, B. longum 105-A/pBLES100- 

mmzmmis. &mMm$ t P<D5-Fum&mfe (gc-ms 

J. Chromatography, 564,137 (1991) ] ^^M7 y 
±4m$m\C#LMl'Xft'Dfz 0 * B. longum 10 

5-A/pBLES100-S-eCD£^&LTW£VNM^m>iifcF*9"? 
mo. Ong/gm^OS-FU Ud^tiiX^ ftd>o fc<D{CH: 

B. longum 105-A/pBLES100-S-eCD?r^^ bfcM 
^im^l-*^Tii, 588. 8ng/g^5-FU*S«im$tb 

[0 0 6 3] 

m&m*&&m*mmmtki,xm^z^b\zx.Q , m 
^mmr^^mmmm\^^x^mzmmm^ 

tb*)t£&b wfcm <nfc#> \z.vm x # * ^ofciiicov > 
xi>nrmm<oT$mmwx<zb^?$bmh2bz><> * 

[0 0 6 4] 
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Sequence Listing 
<;110>;KYOWA HAKKO KOGYO CO. , LTD. 

<; 120>; Anaerobic bacterium as a drug for cancer gene therapy 

<;130>;DKO4J225 

<;140>; 

<;141>; 

<;160>;3 

<;210>;1 

<;211>;600 

<;212>;DNA 

<;213>;Bif idobacteriuni longum 

<;220>; 

<;221>;CDS 

<;222>;(193).. (471) 

<;400>;1 

gctgggcgcg gcggccatga agtggcttga caagcataat cttgtctgat tcgtctattt 60 
tcaatacctt cggggaaata gatgtgaaaa cccttataaa acgcgggttt tcgcagaaac 120 
atgcgctagt atcattgatg acaacatgga ctaagcaaaa gtgcttgtcc cctgacccaa 180 
gaaggatgct tt atg gca tac aac aag tct gac etc gtt teg aag ate gec 231 
Met Ala Tyr Asn Lys Ser Asp Leu Val Ser Lys lie Ala 
1 5 10 

cag aag tec aac ctg acc aag get cag gec gag get get gtt aac gec 279 
Gin Lys Ser Asn Leu Thr Lys Ala Gin Ala Glu Ala Ala Val Asn Ala 

15 20 25 

ttc cag gat gtg ttc gtc gag get atg aag tec ggc gaa ggc ctg aag 327 
Phe Gin Asp Val Phe Val Glu Ala Met Lys Ser Gly Glu Gly Leu Lys 
30 35 40 45 

etc acc ggc ctg ttc tec get gag cgc gtc aag cgc ccg get cgc acc 375 
Leu Thr Gly Lue Phe Ser Ala Glu Arg Val Lys Arg Pro Ala Arg Thr 

50 55 60 

ggc cgc aac ccg cgc act ggc gag cag att gac att ccg get tec tac 423 
Gly Arg Asn Pro Arg Thr Gly Glu Gin He Asp lie Pro Ala Ser Tyr 

65 70 75 

ggc gtt cgt ate tec get ggc tec ctg ctg aag aag gec gtc acc gag 471 
Gly Val Arg He Ser Ala Gly Ser Leu Leu Lys Lys Ala Val Thr Glu 

80 85 90 

tgaccttctg ctegtagega ttacttcgag cattactgac gacaaagacc ccgaccgaga 531 
tggtcggggt ctttttgttg tggtgctgtg acgtgttgtc caacegtatt attceggact 591 
agttcagcg 600 
<;210>;2 
<;211>;18 
<;212>;DNA 

<;213>;Artif icial sequence 
<;220>; 

<;223>;Description of Artificial Sequence: synthetic DNA 
<;400>;2 

ggttcgaata aegcttta 18 

<;210>;3 

<;211>;23 
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<;212>;DNA 

<;213>;Artif icial sequence 
<;220>; 

<;223> description of Artificial 
<;400>;3 

cggttaactc aacgtttgta ate 

[0 0 6 5] 

{mil pBLES100(£>:7*7^ ^ K«^0Sr^i-« 1«H 
-C^t£;ftTl^g|$#te, (Escherichia coli) -< 

S^teJB. 1 ongumi ^0 P TB6^7^^ K 

(3. 6kb) &atu *ptk%<z>m-?m£thx^z>nftte^ 

yf n=i%* ^ 7 ol^j})^ (EnterococcusFaecalis) 

lkbOHindlll - E c oR lBfJtfr^fo £fc. S 
pec r te*-<^y^ S/^RffiMc^MSU 0riti:« 

[0 2 ] pBL595CO^^^ ^ KflKHSr^f . 

[IH 3] pBLEMlOO^^^ * K^5S0£r^t\> 
* < & 19 o.£ bfcSfcSH* B_. 1 o n g u m ^SBT595ff;& 
^7^5 KpHL595&«U ±v^&£o^#te7vJi§^ 
E£l3feg>pBR329<£> A va l' Hin d HI^fvH'^r^ U ®BV^ 
$&£>$P#fii3: a ^ # ^ . :7^# y ^ (Enterococc 
us faecal is) &3fepAMff l(D H i n dlll- Ava Wxft 

[0 4] P BL67CO^^^^ K«S;SISr^i-o 
im 5 ] pBL78^^^^ 5 Ki^i^^to 

[16] Huins^- £ h ^v-^r s 

^cpBLESlOOO^^^^ K^tiSr^to te&s — *3»T? 
^£*l"Cl^5SB$m. (Escherichia coli) 

^-pBR322£r^U ±<MV^&^ti&X%ct5}lX\,^ 
§P^«JB. 1 ongum fa^pTB6^7^$ K (3. 6 
kb) Sr^tU *&$<Dm^£tiX^ZUfr&3L^Tti 
zi^j^ 7t3l%})^ (EnterococcusFaecalis) 
(Dl. lkbtf>H_j_n_dIII • E_c_oRI^rK-^b, Wt&m 
&<Dt$frfeB_. long um ffiH5^-g> H i n dlllfll 

x\,^nftnxmffi&&<Dcmfc+&m^. ^<om (or 




Sequence: synthetic DNA 

23 

—&izt*tem&2t'to spec^ii^^^^y^-r^ 

^Wttate^Sr^b. Qritt*3KJljSiSr^'r. 
[0 7] feivr>^i^B. 1 ongum glr»a^ 

long um lQ5-A, DteB. long u m l08— A4&-5- 

[0 8 ] v Y l-JB . long um lQ5-A 

Wtf-T) *fcttpBLES100-CJ^S|E!ft$ttfc^. 1 o n 
g um !05-A (&m%X*7F-t) £:#&&:-^U 1 6 8 f$ 

mm. \z&mmmm& x xfimmrnmi-mE-t s nm&m 

[0 9] fe^^^CB. long um l05-A, £fc 
teJB. long um l05-A/pBLES100£rfH£&:^U 

5 3-* cd^^cd = X2 XhZ> 0 

%&B_. long um l05-A, fflmtfteB^. 1 o n g u 
mlOS-A/pBLESlOO^^^P^r^ U u—/Ute^ 

[010] ]3. long um a^C0HUM6^^^" K 
^6DNA^^-T6^^^^ K P BLHU15O^0^-?-o 
&*5. WtM«m<DU&nB. long um M^OH 

^^tltV^Mt pBR322^^^^ K&^U A<M 
•9o^bfc^-C^^iXTV^6^5>^ _B . 1 o n g urn 

it^^, Ter r ^ h * v >mvmte^&m u 

[011] ±m&&&<DCD&m.&A,t£B. 1 o n g u 
mm^m.^^^^ K-<^^— pBLES100-S-eCD<D^ 



[0 2] 



II] 



[SI 3] 



EcoRI 



Hindlll 
EcoRV 





Pstl/ 



pBL 5 9 5 
p AM 0 1 

p3R3 2 2 



*J»ffift3fepBR3 2 2 

B. loBgumSft*c!>pTB6^^M3. 8kb) 

HI ndin* EcoR IWfH" (1. lkb) 
[H4] 



[05] 





[IU8] 



X 10 2 



500 



TOO 



10 - 



B_. \ ongumM 



t»aa ffsuaa mn&tt whsus sa&ja 
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me] 



[@9] 



Pstl 



EcoRl 



Pstl 

HindllJ 



EcoRV 




xio 3 

12 - 



NspV 



Hpal 



\ 
« 
1 

It 



Pstl 



Hmdlll 



Egg 



AJHG9ft3*pBR3 2 2 

B.. I onKum Hft*<OpTBg^$F (3- 6kb) 
X>y-D3*yt 7 ji * U ^ffl«©H 1 n d ffl ■ B C O R I Kfr 

1 one unig ffigOHUttfi^^P^-y-i6trtW 
B_. I o n h um fia^HU»fef<0»-5»-^^b<a« 



D 

• i 




li o] 



EcoRl. (Hindlll 



17] 



J 24 48 9C 



II X10> 
Q 1001 

n 



75" 



I 24 41 96 





*TO&*pBR322 

B_. long mn fflQHU&gHF- 

*JRWi&3tep BR 3 2 2«7>^^U >»tt»KT 



! , *Eil6«pBR322CDfh5^fy>«ttlW l 

"Iter* 



> n g um Ka£K) H 1 o dill 4&&*iHr 



» 24 48 d* 168 
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II 1] 




(51) Int. CL 7 a^'JfS^ 
A 6 1 K 38/43 
48/00 

A 6 1 P 35/00 
C 1 2 N 1/21 

15/09 Z N A 

//(C 1 2N 1/21 
C12R 1:01) 



F I 
A6 1 P 
C 1 2N 
(C 1 2N 
C 1 2R 
C 1 2N 
A 6 1 K 37/02 
37/48 



7-73- V (##) 



35/00 
1/21 
1/21 
1:01) 
15/00 



ZNAA 



rtijfi 3-1-1 mwx^m^ 

Ufa 

«ff M&*mjfi 3-1-1 mm ±'¥m'¥ 

(72) &m fttit 

&B9Ms&fim 3-1-1 mm±^m^ 



(72)^i^# mm miE 

7£&m7£mft \un&mm 4 tuto i Mm 

(72)^p^# w ttm 

3-i~i m >w±¥m'¥ 
&m9m*mi&3 - 1 - 1 mwK^m.^ 
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F* — 4B024 AA01 AA20 CA03 DA05 FAOO 

GA11 HA17 
4B065 AAOIX AA90Y ABOl AC14 

BA02 CA44 
4C084 AA02 AA03 AA13 BAOl BA08 

BA16 BA22 BA23 BA44 CA53 

DA14 DCOl DC23 MA02 NA13 

ZB26 

4C086 AAOl AA02 BC02 BC43 MA02 
MA04 NA13 ZB26 

4C087 AAOl AA02 BC59 MA02 NA13 
ZB26 
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